INTRODUCTION
Early detection of colorectal cancer (CRC) reduces CRC-related mortality. 1 The United States Preventive Services Task Force   2 recommends CRC screening for adults aged 50-75 years. Recommended screening guidelines include annual fecal occult blood test (FOBT), sigmoidoscopy every 5 years, or colonoscopy every 10 years. 2 In 2015, despite improvements in CRC screening adherence in the United States general population, 3 Asian Americans, the fastest-growing racial group in the United States, 4 reported lower CRC screening adherence (49.5%) compared with non-Hispanic Whites (65.4%) or African Americans (61.8%). 5 From 2003 to 2011, a significant decline in CRC mortality among non-Hispanic whites was observed without a corresponding decline among Asian Americans. 6 Efforts to promote CRC screening among vulnerable groups with low adherence to CRC screening, including Asian American immigrants with limited English proficiency 3, 7 and those with lower income or limited health care resources, 3 are urgently needed. To direct intervention efforts effectively, it is critical to understand factors associated with CRC screening nonadherence, particularly factors that are modifiable. This study examined CRC screening intention and its correlates among a diverse group of Filipino, Hmong, and Korean American adults who reported being nonadherent to CRC screening. Specifically, we postulated that knowledge about CRC screening, measured by knowing that screening is a CRC prevention method and knowing the screening guidelines, are associated with screening intention.
MATERIALS AND METHODS
This study used cross-sectional, preintervention data from a multisite cluster randomized controlled trial testing a lay health educator intervention promoting CRC screening among Asian Americans (ClinicalTrials.gov registration: NCT01904890). Participant eligibility criteria were: age 50-75 years; self-identification as Filipino (in Hawaii), Hmong (in Sacramento, CA), or Korean (in Los Angeles, CA); speaking English, Philippine languages (Ilokano and Tagalog), Hmong, or Korean; and having no history of CRC. Study participants were recruited by 82 lay health educators from their social networks. Details of participant recruitment were reported elsewhere. 8, 9 Between August 2012 and January 2015, preintervention data were collected from eligible participants who received $20 for completing a survey in their preferred language.
Survey instruments in Philippine languages, Hmong, and Korean were pretested with key informants from the targeted communities. 8, 9 Surveys were self-administered among Filipinos and Koreans; for Hmong, project staff verbally administered surveys due to the low written literacy in both English and Hmong languages. Because the present study focused on participants who reported CRC screening nonadherence, defined as not being up-to-date for FOBT within the past year, sigmoidoscopy within the past 5 years, or colonoscopy within the past 10 years, the study sample consisted of 504 participants (51.3% of 981 total randomized controlled trial participants) with 115 Filipinos, 185 Hmong, and 204 Koreans. The Institutional Review Boards of the University of California San Francisco and University of Hawaii at Manoa approved all study procedures.
Conceptual Framework
We integrated constructs from the Theory of Planned Behavior, 10 Health Belief Model, 11 and Andersen's Behavioral Model of Health Services Use. 12 These models have been applied to CRC and other cancer screening research. 13 Intention, an immediate antecedent to health behaviors, 10 is an important determinant of screening behaviors. 13 We examined four domains of correlates for screening intention: 1) socio-demographics; 2) health care factors; 3) perceived needs for CRC screening adapted from both Health Belief Model (perceived susceptibility and severity of CRC) and Andersen's Behavioral Model of Health Services Use (general health status and knowledge of CRC); and 4) knowledge of CRC screening.
Measures
Survey items were adapted from the California Health Interview Survey, a statewide population health survey.
14 Screening intention was assessed by providing a description of each CRC screening test (FOBT, sigmoidoscopy or colonoscopy) and then asking participants their intention to obtain each type of screening test in the next 6 months. 14, 15 Sociodemographic variables assessed included: Asian ethnicity, age, sex, birthplace, marital status, education, employment, self-reported household income, years lived in the United States, and spoken English proficiency. Health care factors examined included: health insurance coverage, regular place of health care, whether their primary care doctor was Asian, whether they had seen a doctor in the past year, medical interpreter use, whether a doctor had ever recommended CRC screening, and prior screening for CRC. Perceived needs for CRC screening included: self-rated health, self-reported chronic health conditions, family history of CRC, knowledge of CRC, and concern about getting CRC (perceived severity) or perceived chance of getting CRC (perceived susceptibility). Both perceived susceptibility and severity were relevant factors for CRC screening adherence. 16, 17 Knowledge of CRC screening included: answering correctly that "getting medical tests to find blood or polyps in the colon can prevent colon cancer" and a numeric score (0-4) for correct response to screening guidelines (screening age starting at 50, and recommended testing intervals for FOBT, sigmoidoscopy, and colonoscopy).
Statistical Analysis
Descriptive statistics were computed for all measures. We conducted bivariate and multivariable analyses of the binary outcome: CRC screening intention in the next 6 months (yes versus no). Generalized linear mixed effects models were used to account for clustering of participants by lay health educator in bivariate and multivariable models. Correlates that attained P < .10 in bivariate analyses were included as covariates in the multivariable regression analyses. Age, sex, English proficiency, and prior screening were included as a priori covariates. Because of the collinearity observed between having seen a physician within the past year and prior screening, we excluded the variable for physician visit.
To identify factors associated with screening intention, grouped as domains in the order of modifiability potential, we constructed 3 additive multivariable models. Model 1 tested the associations with sociodemographic and health care factors, which included characteristics that were least modifiable. Model 2 added to Model 1 the perceived needs of screening factors, which were considered potentially modifiable. Model 3 added to Model 2 the knowledge factors, which were assumed to be most modifiable. Because of the bimodal distribution of the screening guideline knowledge score (53.4% scored at 0, 31.8% scored at 1, and 0.2% scored at 4), screening guideline knowledge was dichotomized to 1 1 (1 or more correct responses) versus 0 (none correct). Statistical significance was assessed at the .05 level (2-sided). Statistical analyses were performed using SAS version 9.3.
RESULTS

Socio-demographics, Health Care Factors, and Perceived Needs of CRC Screening
The study sample (n 5 504) included 79.4% females with a mean age of 60.6 years (standard deviation, 7.3 years). All but 3 Filipino participants were immigrants. Table 1 presents the characteristics by each Asian group. A majority had health care access and utilization within the past year. Hmong participants had the highest rate of prior CRC screening (50.3%), and Koreans had the lowest rate (17.2%). Over half of the Filipino and Hmong participants and one third of the Korean participants reported being worried about getting CRC. Few (12.1%) participants reported perceiving a high chance of getting CRC, which was similar across the 3 groups.
Knowledge of CRC Screening and Guidelines Table 1 shows that only 38.7% of participants knew that CRC screening is a CRC prevention method, ranging from 7% among Hmong to 67.8% among Filipinos. Knowledge of screening guidelines was low across all groups, with only 28.2% knowing that screening started at age 50 and 18.1% knowing that FOBT was recommended annually. Very few (5.2%) knew the screening interval recommendations for sigmoidoscopy or colonoscopy. Half (53.4%) of participants had no knowledge of these guidelines.
CRC Screening Intention
Only 26.8% reported screening intention within 6 months. Screening intention in descending order by group were Filipinos (42.6%), Koreans, (30.8%), and Hmong (12.4%). Table 2 shows screening intention by sample characteristics.
Multivariable Regression Analyses for CRC Screening Intention Table 3 shows the significant correlates (P < .05) of screening intention in 3 additive multivariable regression models. Model 1, which included socio-demographics and health care factors, revealed that ethnicity, marital status, income, health care provider ethnicity, and health care provider recommendation were significant correlates for screening intention. With perceived needs added (Model 2), marital status was no longer significant, and perceived severity and susceptibility were additional significant correlates. Model 3, the final model, revealed that knowing one or more screening guidelines doubled the odds of screening intention. In addition, having an Asian health care provider, having undergone prior screening, having received a health care provider's recommendation of CRC screening, being worried about getting CRC, and perceiving a high chance of having CRC were positively associated with screening intention. Individuals with undisclosed income were less likely to report screening intention. Hmong reported lower screening intention when compared with Filipinos, but Koreans were not different from Hmong or Filipinos.
DISCUSSION
In this sample of Filipino, Hmong, and Korean Americans who reported nonadherence to CRC screening, 73% reported no intention to undergo screening within 6 months. More than half did not know that CRC screening is a CRC prevention method or had any awareness of CRC screening guidelines.
In multivariable analyses, we found that knowing at least one CRC screening guideline doubled the odds of screening intention, but knowing that CRC screening is a CRC prevention method was not associated with intention. Prior studies assessed CRC knowledge by measuring awareness of CRC, names of screening tests, CRC risks, and CRC symptoms, which yielded mixed findings regarding the association of knowledge with intention or screening adherence. [17] [18] [19] Educational interventions with Filipinos, 20 Hmong, 8 and Koreans 9 are effective in increasing guideline knowledge and in CRC screening, 8, 20 with knowledge of both CRC and its screening mediating the intervention effects on screening receipt among Hmong and Filipinos. 8, 20 Our findings confirm the importance of increasing knowledge of CRC screening guidelines, a highly modifiable factor, as part of any strategy to promote CRC screening among nonadherent Asian Americans. In addition to knowledge of screening guidelines, perceived needs as measured by participants' worry about getting CRC or perceiving a high chance of getting CRC were associated with higher screening intention. This is consistent with other studies showing associations between perceived severity or susceptibility for CRC and screening adherence. 17, 18 This study also revealed that some health care factors are associated with higher screening intention. Participants who had an Asian health care provider were more likely intend to get screening compared with those who had no provider. Ethnically concordant providers may have better insights and understanding of cultural and contextual factors relevant for screening adherence among patients. Both physician recommendation for CRC screening and prior CRC screening, as found in previous studies, 17, 18 were positively associated with CRC screening uptake.
In contrast to population data showing low CRC screening adherence among individuals with low income, 3 we found no difference between low versus higher income in screening intention. Participants with undisclosed income, however, had a lower odds of screening intention. This finding warrants further investigation, because this group might experience different barriers to intention or adherence.
The difference in screening intention between Hmong and Koreans was explained by guideline knowledge, because Model 3 showed no difference between the 2 groups in screening intention when guideline knowledge was included. However, even after adjusting for socio-demographics, health care factors, perceived needs, and knowledge, Hmong remained less likely to intend to get screening compared with Filipinos. Cultural beliefs in cancer or prevention among Hmong, which remain understudied, could be plausible explanations for lack of screening intention or behaviors. Because preventive health care may be a new concept Hmong older adults, they may think that screening or seeking preventive health care is unnecessary without experiencing health symptoms. 21 Nonetheless, this topic deserves additional research. Of note, although Hmong participants reported the highest rates of prior CRC screening, they had the lowest screening intention. This finding underscores the need to emphasize the importance of regular CRC screening per guideline recommendations. Our study has some limitations. The study sample consisted primarily of immigrants who were enrolled in an educational intervention trial. In addition, most had used health care services within the past year. As such, the findings may not be generalizable to other Filipino, Hmong, and Korean Americans or other Asian American immigrants. In addition, the cross-sectional nature of the data did not allow inference of causation of identified factors leading to changes of intentions; hence the findings are not conclusive as to which factors motivate or lead to screening intention.
In conclusion, CRC screening intention among nonadherent Filipino, Hmong, and Korean Americans was low; only 1 in 4 participants intended to get CRC screening within 6 months. Knowing at least one CRC screening guideline recommendation doubled the odds of intending to get screened. Interventions aiming at increasing knowledge of CRC screening guidelines and the perceived needs of screening may be effective strategies for increasing CRC screening intention, and subsequent receipt, among nonadherent Asian Americans.
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